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We, toss Cuthhx, a British Subject, 
<rf Gleacoin, 13, Brasnhall Lsa© South, 
Bramhall, Cheshire, and Thd Obl Wblx, 
Efgjot^ihq Compact, Lmi'm), a 
British Company, c£ Cheadl© Heath, 
Stockport,- Cheshire, do hereby declare the 
nature c>f this invention and in' what 
na&nner the s&mo is to bo performed, to be 
particularly described and ascertained in 
axid by the following statement: — 

This invention relate to cementing 
plugs for use in connectiom with the 
cementing of the space ' between tho ©teal 
lining of a bore hole aad the surface of the 
earth strata of the hole. 

la the drilling of welk> or bora holes fear 
the production, for example of oil, water 
or brine, it is usual to liae the walla of the 
hole with steel casing for the purpose of 
supporting the walk aad ako. to prevent 
ingreaa oic water froim th® J&PpeF stratp, 
which may be undesirable. ^ Tito steel cas- 
ing ia lengths which $re jointed' by the 
usual screwed couplings or by welding is 
inserted into the bore hole, and for ease of 
insertion, the exterior diemeter of the cos- 
ing is^comewhot.leso than' th© diameter of 
the boiTQ hole. 

Th© lover end of the casing io usually 
provided with a heavy steal ( (Acq oH 
tubulaff-fcCTa. The shoe^ifl-pswided wife 
an internal plu^ of c@st.iron, aluminium, 
concrete, artificial resin, or other material 
capable c£ being drilled. WitMffi this 
plug a non-return valve is krsafcfl 2 or pre- 
venting the $ow of liquid fercza the* nolo 
upwardly into the ©©sang- whita permit- 
ting liquid being pumped dewa fcksough 
the casing benecA tho shoQ o&d then 
mpwaydly through the aamulog space 
between the casing and Uo. 

The casing ia imcarted in the bos 1 © hole 
until the qH&co io a short distoaco albovQ 
the bottom of the hole and. fehea it io usual 
to pump or circulate w&te? or mud fluid 
from the surface through the casing and 
non-return valve . This water or mud Siaid 
mil then P&gq upwsicdly through tho 
annular spaee between th© casiag ond sur- 
face of the bore hole until it reaches 
ground level. TMs cirieula^ca .of liquid k) 
For /jho piarpose of washing: ©way say 
.oltf '.tatarae, -emok do mu^l os 
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the annular space, the presence of which 
would be objectionable to the subsequent 
cementing operation. 

After circulating the* water or mud 
fluid, a plug is inserted inside the cosing 
at th® surface, th® top fittings of th« casing 
closed and liquid cement numned down 
inside the casing on top of tke plug, caus- 
ingthe plug to travel down the casing. 

When a, sufficient quantity of liquid 
cement has been pumpsd into ths 
casing, e, second or top plug 
inserted ato^a the> liquid csanecat 
eite? the Aop fittings having 
bean fixed in position, mud fluid is 
pumped into the casing above the second 
plug, forcing the whole column of liquid 
cement and mud fluid downwards until 
the first plug" abuts against the sho® plug 
at the bottom of the casing. Continued 
pumping causes the second or top plug to 
travel downwardly foroing the liquid 
cement . through passages in the bottom 
plug, and thence past the non-retum valve 
to tne annular space around the casing 
until the whole* au&ntity of liquid cement 
has been injecteu in the bore hole and the 
top plug comes into contact with the 
bottom plug, the completion of the process 
being indicated by an increase of the 
pumping presoure at the surface. 
( The well io then left for a sufficient 
time t© allow the liquid cement to set and 
form an impermeable seal and support for 
the earth stra&g, around th<a outsuki of the 
steel casing. , 

The cement having set, the various 
plugs, that is the top plug, the bottom 
plug and the shoe plug with the non- 
return valve, which are all constructed of 
a dri liable nmtsrial, are drilled cut, the 
drilling being continued through the 
cement below tine oboe. 

It is an object of the present invention 
to provide m improved form of cementing 
plug which may readily be^ constructed 
and whick is particularly suitable to the 100 
afte-oementiag drilling operation. 

It is important that tne operator should 
bmow when thQ cementing plugs have been 
peaofeGA^d whilo baing diilkd after -the 
cemcataag ^por&tioffi. * * 16g 

It k hwwn m conneotiosi wi&bos9Lhol<s» 
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cementing equipment to have to drill up a 
concrete . plug? and in, practice suck con* 
crate has oeen coloured oy the inclusion of 
a suitable colouring material. When suck 
3 a coloured plug is drilled up the cuttings 
are mised with the mud fluid being cir- 
culated. 

It is a further object of tho invention to 
provide improved colour indicating means 
10 incorporated in th© plug. 

The cementing plug according to the 
invention fa formed by moulding or cast- 
ing it of concrete or similar cementitious 
material, and fa provided with an annular 
15 fleoribla packing ring <&x dfaghr&gm caat 
therein and adapted to engage, the wll of 
the casing. 

Th© pJugs may h&v® o&$fc therein a bottle 
or other receptacle containing a dy© or 
SO colouring im&fcter adapted when^ released 
by drilling to stain th© circulating mud 
, fluid a distinctive colour. 

In the accompanying drawings t — 
Figure 1 ht a section-el elevation 
26 through a bore hole ehowiag^the steel cas- 
ing with tho plugs, in position for the 
cementing operation, 

Figure 2 is an elevation of th© bottom 
plug, 

80 Mgure 3 is a plan of .the bottom plug, 
Figure 4 fa a sectional elevation, 
Figure 5 is a sectional ©lovatioa of the 
top plug, , 

Figuro 6 is a plan, and . 

86 Figure 7 ia a sectional plan on line 7 — 7 
• of FlgUTO 5. 

In carrying the invention into ofiect 
according to ono convenient bs^hSq Ijv way 
.of examplo, the bottom plug 8 which is 

40 cast or mxjuldoS in ©oneroto or g^^l^y 
cementitious material, fa of circular cross 
section, tho lowo^ port 6© being? of a 
diameter conforming &o tho dicmota? of 
the steel cosing 7 (Mg^ar© 2).' Tho W^ 13 ^ 

46 part 6& io of reduced, diometei? to provide 
an annulet snaso feotweam it and tS&Q cao- 
ing, I5f GStf tno up^os? end of tho reduce^ 
part a flesiM© ring or dfa^hragan 8 of 
rubhoF or o Acs? smtelbl © material is cast in 

SO th©p^,bsmgg£3ui^m 

metal nails^ woodon jpogo or the Me© 9. 
Th© diemofcs? ofi tho ds^gStrogm io slightly 
in excess of tho boro oi? tho cssbg. 
At th© upjss? oa&d tho pSuff is ps^mded 

55 with a dieting or roeeeb 10 which 
at tubs 11 fsstesifc tho> eada of th© tfubo 
being? cast in the plug. Tho tubo 11 may 
bo formed <rf any suitable drilSablo 
material such as cosnpsosssd paper- or 

60 artificial resin and provides moaas io? 
lifting the plug, 

Located at th© jmction of tho parfe &d 
and 66 io a series of downwardly estoad- 
ing passages 12 which merg© into ea ©sial 



Located at a suitable position within th® 
plug ie a bottle or container 30 which con- 
tains a colouring material pr dye which 
may b© of solid nowdes?, liquid or crystal 
form. Th© bottle is inssyted during the 70 
casting of the plug. 

The plug is cast in a suitable mould 
having provision for holding the 
diaphragm 8 and tube 11 in position. 

The top plug H bao its upper part 14a 70 
of a diameter permitting an easy eliding 
movement with the steel casing and may 
be cut away or necked at the central part 
lib to save material and for lightness. 

At the lower end the plug is provided 80 
with a cast-in diaphragm or ring 15 of 
rubber or other flexible material, a The 
diaphragm ie held in the groove by pins 
16-similar to tho diaphragm of the bottom 
ptaff. - - 6fi 

The' upper end 17 of th© plug is of 
reduced diameter 1 to accommodate] a seal- 
ing ring 18 formed of rubber or other 
flexibly material and having a flauge 19 " 
by which 4 it is cast in the plug. Pins 20 8© 
are provided for holding the ring in 
position, 

. Th© upper ®ad 17 is provided with a~ 
dishing or recess 21 across which the cast- 
in lifting tub© £2 fa located. 95 

The top plug fa of concrete or similar 
cementitious material, cast \n a suitable 
mould in which positioning means are 
provided for tho diaphr£*?m 15, sealing 
ring 18, and the lifting tube 22 * During MM 
casting a bottle or container 31 of dye or 
other colouring material is inserted at a 
suitable position. 

In operation, the steel casing 7 having? 
been placed in noaition and water or mud 103 
fluid circulated down th© casing and 
upwardly through tho annular spaco 24, 
tho^ bottom plug 6 fa inserted within th© ; 
casing, and liquM cement 25 pumped in 
ahove^th© plug, after ~which- th© top plug 110 
14 fa inserted* Mud fluid fa now pumped 
into th© casing about th© top plug 14 
causing the lower plug 6, cement' 25 and 
top .plug? 14 to descend until the bottom 
plug 8 abuts against the concrete plug 26 115 
of the shoo 27. 

Continued pumping forces the top plug 
14 •dowfrwardiv whereby .tho cement fa 
forced past the flexible diaphragm 3, 
through the pauegea 12 and 13 of the 120 
bottom plug, the paso&ga 28' of the shoe _ 
plug, pact tho non-return valvo 29 and into * 
the annular space 24. 

It will be appreciated that during this 
proceso the pressure liquid above the top 125 
plu^ fa psweated frosm^ passing it by the 
flexible peeking or sealing ring 18 which 
fa of tho nature of a W peeking. 

The dfaphragaa^lS operates to clean the 
inside of th© casing seraping away any 130 
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deposit o£ cement thereon. 

The flow of cement through the bottom 
plug p&gsageg continues uafcu fch© top plug 
14 engages th© bottom plug, 
g During the' iraba®qu©nt drUling up ox 
_ th© top audi bottom plugs, the dye bottles 
31 and 30 mil b© ruptured to release the 
colouring matt©? w&ich will stein the cir- 
ctiltttiiiff mud fluid to indicate to the 
W operator that the plug has been pene- 

•^Itwill be appreciated thai according to 
the strata being drilled through the mud 
in circulation will be of difierent colours 

16 and by the utilisation of fltamia^ dyes 
according to the invention suitably con- 
trasting colours may be emplovea, 
operators being ofiered a, selection off plugs 
with various colour staining properties. # 

Instead of citing the dye container in 
the plugs, the latter may te<^ ™ J 
suitable recess or apes-tar© into which tn© 
container is placed prior to the wanw 
of the plug m the casing, thereby suifc-. 

gg ably coloured dyes may be inserted aa 

de S^m© esses instep of fto dwa ping 
and non-return valve being located at the 
bottom of th© casing, they may set in a 

SO float collar located at a point intermedin© 
the length of th© casing. # 

The bottom plug may in som© circmm- 
stances be- dispensed w*th the Ixqmd 
cement being allowed to bo tramped d«*ra 

m in contact with th© water Mo* it. 
• Having now particularly described and 

ascertained the nature of our saad mvea- 
tion and in whet manner th© sam© is to b© 
performed, we declar® that what wq claim 

<KD is : — 



1. A cementing plug for us© in. th© 
cementing of casings in bor© holes, formed 
by moulding or casting in concret© or 
similar cementitious material, and having 

an annular flexible packing ring or £5 
diaphragm' cast therein and adapted to 
engage th© wall of th© casing. • 

2. A cementing* nlug as claimed in claim 
1, wherein the diaphragm is secured with- 
in the plug, by pins passing through th© 50 
diaphragm and embedded in the concrete 

or like* material. ^ . 

3. A bottom cementing plug a© claimed 
in claim 1 or 2 having am up^er reduced 
portion in which th© di&pbragm is located, 6& 
and provided with radial passages merging 
into an axial passage extending through 
the lower portion. m * 

4. A tap cementing plug as claimed u& 
claim 1* or 2, wherein the diaphragm is. ©0 
located in th© lowor pstft of th© plug and 
therein th© upper part has .& reduced 
portion forming e> recees to accommodatQ 

a packing or scaling rin# which is oast in 
th© plug. 9 • . . OS 

5. Cementing plugs as claimed m claim 
1 2. 3 or 4, whoreia means ar© provided 
adapted on ' penetration of th© plug by 
drilling, to stain th© drilling mud & dis- 
tinctive colour, said means comprising a TO 
bottle or container for a dy© or colouring 
material of solid liquid powder or crystal 
form, said container with th© dy*. being 
inserted into th© plug during molding or 
into a suitabl© recess moulded therein. 1& 

6. Cementing plugs substantially a9 
described with refer©nc© to the accom- 



